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Description 

FIELD OF THE INVENTION 

The present Invention relates to bisguanldlne salts useful as base precursors and a method for releasing a base 
using the same salts. 

BACKGROUND OF THE INVENTION 

Compounds from which bases are released by heating are referred to as Isase precursors". The base precursors 
are employed in various systems designed so that the bases released by heating can function therein. Examples of 
such systems include heat-developable photographic materials, heat-sensitive recording materials, anion-polymerizable 
adhesives. film formation by coating, sealing materials, caulking materials, and the like. 

One of the most favorable uses of the base precursors is for various types of image-forming materials for which heat 
is utilized (e.g., heat-developable photographic materials and heat-sensitive recording materials, etc.). In these materials 
the over-all performances are largely dependent on the base precursor, because the formation of images takes place 
by reactions of other chemical species Included therein which are activated by the base released by heating. The base 
precursor must rapidly release the base at a heating temperature as low as possible and be stable on storage at the 
same time. 

Examples of typical base precursors include salts of carboxyllc acids and organic bases as described in U.S. Patent 
3.493.374 (triazine compounds and carboxylic acids). British Patent 998.949 (trichloroacetic acid salts). U.S. Patent 
4.060.420 (sulfonylacetic acid salts). JP-A.59- 168441 (The term "JP-A" as used herein means an "unexamined published 
Japanese patent application") (sulfonylacetic acid salts), JP-A-59- 180537 (propiolic acid salts), JP-A-60-237443 (phe- 
nylsulfonylacetic acid salts substituted by a sulfonyl group), and JP-A-61-51139 (sulfonylacetic acid salts). The use of 
these salts as the base precursors stems from the fact that decarboxylation of the carboxyllc acids by heating results In 
the release of the organic bases. However, these precursors have been Insufficient in compatibility of rapidity of the 
release off the bases on heat treatment (activity) with stability on storage (storability). 

Base precursors consisting of cart>oxylic acids and organic di- to tetra-acidic bases are disclosed in J P- A-63-3 1 6760 
and JP-A-1 -68746 (corresponding to U.S. Patent 4.981,965). In these base precursors, the activity on heat treatment 
at 140°C is compatible with the storability. However, these specifications fail to provide base precursors which simulta- 
neously satisfy both the activity on heat treatment at 120*^C or less and the storability. 

Base precursors each has an inherent decomposition point However, in practical applications rapid decomposition 
of the base precursors (the release of bases) is expected only at heating temperatures much higher than their decom- 
position points. Although ease of the decomposition also is dependent on methods of heating, for example, in order to 
obtain rapid decomposition at a heating temperature of 120X, the base precursors must usually have a decomposition 
point of about 100**C or less. However, it has been quite difficult to find such base precursors, and even if they are found, 
they have had the disadvantage of poor storability For that reason the base precursors which can function at heating 
temperatures of 120*C or less have never been developed in spite of the expected usefulness thereof. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide base precursors which rapidly release a base at a low heating 
temperatures and have good storability at the same time. 

The present inventors have synthesized and examined a wide scope of salts consisting of carboxylic acids having 
a decarboxylation property and organic bases, and as the result, found that the object of the present invention can be 
achieved by the use of the following extremely limited compounds, that is, a bisguanldlne salt selected from the group 
consisting of a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N,N'-bis(1 .3-diethylguanyl)ethylenedlamlne. a 4-(phe- 
nylsulfonyl)phenylsulfonylacetic acid salt of N,N'-bis(1 ,3-diisopropylguanyf)ethyIenedlamine. a 4-(phenylsulfonyl)phenyl- 
sulfonylacetic acid salt of N,N'-bis-(imidazoline-2-yl)ethylenediamine. a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt 
of 1 .4-bis(1 .3-diisopropylguanyt)pipera2ine, a 4-(phenylsulfonyl)phenylsuHbnylacetic acid salt of 1 .4-bis(1 ,3-dlethylgua- 
nyl)plperazlne. a 4-(4-methylphenylsulfonyl)phenylsulfbnylacetic acid salt of N,N'-bis(1 .3-diethylguanyl)ethylenediamine 
and a 4-(4-ethylphenylsulfbnyl)phenylsulfonylacetic acid salt of 1 ,4-bis(1 .3-diethylguanyl)piperazine. 

Further, another object of the present invention can be achieved by a method for releasing a base which comprises 
heating at least one of bisguanldlne salts described above at 120''C or less. 
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The structural formulae of the corrpounds described above are shown below. 
Compound 1 : 
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DETAILED DESCRtPTION OF THE INVENTION 

The first feature of these compounds of the present Invention is that the compounds have decomposition points of 
as low as atwut 100**C. Base precursors each has an inherent decomposition point. For example, a certain cartx)xylic 
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acid salt have different decomposition points when the organic base moiety is different even if the carboxylic acid moiety 
is same. There is no general tendency that base precursors similar in structure have similar decomposition points, or a 
particular carboxylic acid salt or a particular organic base salt always offer low decomposition points. It has been therefore 
impossible that a search for base precursas is made on the basis of an estimate of a decomposition point. The present 

5 inventors had to actually synthesize salts one by one to examine the decomposition points and base precursors having 
decomposition points of about 100°C have been only rarely found. This fact is in detail explained hereinafter based on 
the data of decomposition points of a series of compounds which have been synthesized by the present inventor. 

The second feature of the compounds of the present inverrtion is stability on storage. In general, compounds having 
low decomposition points tend to show instability It has been quite rare that compounds having decomposition points 

10 of about 1 00**C offer the stability on storage and compounds which simultaneously satisfy both the features, the activity 
and storabilrty, are Hmrted to the compounds of the present invention among compounds which the present inventors 
have synthesized and examined. 

JP-A-1 -68746 discloses 4-(phenylsulfonyl)phenylsulfony!acetic acid and 4-(4-methylphenylsulfonyl)phenylsulfonyl 
acetic acid as one of favorable carboxylic acids for base precursors, and N,N'-bis(l.3-diethylguanyl)ethylenediamine 

75 and N,N'-bis(imidazolin-2-yl)-ethylenediamine as one of favorable organic bases as well. However, this specification fails 
to disclose the salts which are formed by combinations of these components, i.e., the above Compounds 1 . 3 and 6 of 
the present invention. 

As has been described above, the minimum unit for displaying the capability of a base precursor is neither a car- 
boxylic acid nor an organic base, but a salt itself consisting of a carboxylic acid having decarboxylation property and an 
20 organic base. It cannot be easily expected from J P A- 1 -68746 that the conpounds of the present invention offer excellent 
capability because base precursors each has an unexpected, inherent decomposition point. It will be shown in the 
following examples that the compounds of the present Invention have much more excellent capability than compounds 
described in JP-A-1 -68746 as base precursors and than compounds similar in structure to the compounds of the present 
invention. 

25 

EXAMPLES 

Synthetic methods of the compounds of the present invention is described below. The compounds of this invention 
can be fundamentally obtained as sparingly soluble crystals by mixing one equivalent of bisguanidine and two equivalents 
30 of carboxylic acid In an alcoholic solvent. The resulting crystals are ordinary unhydrated salts, but sometimes hydrated 
salts. 

The synthetic method is described In detail below. 
Example 1 (Synthesis of Compound 1) 

35 

Synthesis of 4-f Phenvlsulfonvnphenvlsulfbnvlacetic Add : 

A synthetic method of this compound is described in JP-A-60-113235 (page 8-9) in detail and also in the present 
invention the compound was synthesized according to this specification except that p-chlorodiphenylsulfone was used 
40 in place of p-bromodiphenylsulfone. Decomposition point: 194-195"C. NMR (heavy methanol): 6 8.2 (q. 4H) 8 0 (m 
2H). 7.6 (m. 3H), 4.4 (s, 2H). 

Synthesis of N.N'-Bls(1.3-diethvlQuanvhethvlenediamlne : 

45 In a vessel made of glass. 396.7 g (3.0 mol) off 1.3-diethylthlourea. 561 ml (3.3 mol) of 1 -bromooctane and 1.000 
ml of 2-propanol were mixed and refluxed with heating for 5 hr. To the reaction mixture 80.2 ml (1 .2 mol) of ethylenedi- 
amine was added and refluxed with heating for 16 hr. The resulting reaction mixture was cooled to lO^'C to obtain N.N - 
Bis(1 ,3-diethylguanyl)ethylenedlamine hydrobromide as crystals. The crystals were filtered off, washed with ethyl acetate 
and then air-dried. Yield: 256 g. NMR (heavy dimethyl suKoxide): 6 7.5 (m. 6H). 3.4 (m. 4H). 3.2 (quintet, 8H). 1 .1 (t. 12H). 

so In 1 .400 ml of methanol. 200 g of the crystals was dissolved and 63 g of 85% potassium hydroxide was added to 
the solution and stirred for 1 hr at 25'C. Potassium bromide crystallized was filtered off and methanol was then removed 
by distillation to obtain 95 g of an intended oily product. NMR (heavy dimetfiyl sulfoxide): 5 4.9 (broad s. 4H) 3 0 (s 4H) 
2.9(q.8H). 1.1 (t, 12H). 

55 Synthesis of Compound 1 : 

A mixture of 34 g (0. 1 mol) of 4-(phenyisulfonyl)-phenylsulfonylacetic acid and 680 ml of ethanol was heated to 70*»C 
to dissolve. The resulting solution was cooled to 40*»C and 12.8 g (0.05 nnol) off N.N -bls(1,3-diethylguanyl)ethylene- 
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diamine was then added thereto. The reaction mixture was cooled to 10**C and a precipitate obtained was filtered off, 
washed with elhanol and then air-dried The intended Compound 1 was obtained as crystals and the yield was 45 g. 

The crystals was sufficiently dried and then measured with respect to a water content using the Karl Fischers 
method. The water content measured was 3.8%. It Is presumed that the crystals contain a water as a water of crystal- 
5 lization in an equimolecular amount to the carboxylic acid. NMR (heavy methanol): 6 8.2 (q, 8H) 8 0 (m 4H) 7 6 (m 
6H). 4. 1 (s. 4H). 3.4 (s. 4H), 3.2 (q. 8H). 1 .2 (t. 12H). 

Example 2 (Synthesis of Compound 2) 

Synthesis of N.N'-Bisfl S-diisopropvlQuanvhethvlene-diamine ! 

To 126 g (1.0 mol) of 1 .S-diisopropylcartxxJiimide. 30 g (0.5 mot) of ethylenediamlne was gradually added dropwise 
with stirring at 70^C. After finishing the addition, the temperature was raised to SO^'C and the reaction mixture was stirred 
tor 1 hr. Thereafter, 200 ml of acetonitrile was added to the reaction mixture and cooled to room temperature. The crystals 
15 thus obtained was filtered off and washed with 200 ml of acetonitrile. Yield; 63 g. NMR (heavy water): 6 3.7 (septet 4H) 
3.4(s, 4H). 1.2(d, 24H). v k . y. 

Synthesis of Compound 2 : 

20 Compound 2 was prepared in the same procedure as that for the synthesis of Compound 1 except that 15.6 g of 

N.N'-bis(1,3-diisopropytguanyl)ethylenediamine is used in place of 12.8 g of N,N -bis{1,3-diethylguanyl)ethylene- 
diamine. Compound 2 was obtained as crystals and the yield was 47.9 g. NMR (heavy methanol): 6 8.2 (q, 8H) 8 0 (m 
4H). 7.6 (m. 6H), 4.1 (m. 4H). 3.8 (septet. 4H). 3.5 (s. 4H), 1 .2 (d. 24H). 

25 Example 3 (Synthesis of Compound 3) 

Synthesis of N N*-Bisfimidazolin>2-vl)ethvlenediamine Hvdrobromide : 

In a vessel made of glass. 306 g (3.0 mol) of ethylene-thiourea, 551 ml (3.3 mol) of 1 -bromooctane and 1.000 ml 
30 of 2-propanol were mixed and ref luxed with heating for 5 hr. To the reaction mixture, 80.2 ml (1 .2 mol) of ethylenediamlne 
was added and refluxed with heating for 16 hr. The resulting mixture was cooled to and N,N -bis(imidazolin-2- 
yl)ethylenediamine hydrobromide precipitated was filtered off. washed with 2-propanol and then air-dried Vield 223 g 
NMR (heavy water): 6 3.7 (s. 8H). 3.4 (s. 4H). 

35 Synthesis o f Compound 3 : 

In 1 ,400 ml of methanol, 200 g off N.N*-bis(lmlda2olin-2-yI)ethylenediamin€ hydrobromide was dissolved and to the 
solution, 63 g of 85% potassium hydroxide was then added and stirred for 1 hr at 25*»C. After potassium bromide pre- 
cipitated was filtered out. methanol was removed by distillation to obtain N.N -bis(imida20lin-2-yl)ethylenedlamine as a 
40 solid. In 680 ml of ethanol, 34 g (0. 1 mol) of 4-(phenylsulfonyl)phenylsu!fonylacetic acid was heated to dissolve. To the 
cooled solution was then added 9.8 g (0,05 mol) of N,N -bis(imlda20lin-2-yl)ethylenediamine in ethanol and the resulting 
mixture was cooled to 10X. A crystal precipitated was filtered off, washed and air-dried to obtain 42 g of the Intended 
Compound 3 as crystals. NMR (heavy methanol): 6 8.2 (q, 8H). 8.0 (m. 4H), 7.6 (m, 6H). 3.7 (s. 8H), 3.4 (s, 4H). 

45 Example 4 (Synthesis of Compound 4) 

Synthesis of 1.4-bls(1.3-di isopropylquanvnpiperazine : 

A mixture of 43 g (0.5 mol) of piperazlne and 126 g (1 .0 mol) of 1.3-dlisopropylcarbodiimide was heated with stirring 
50 to 70*C. The inner temperature rose to QO'^C by reaction heat. After the evolution of heat ceased, the reaction mixture 
was stirred at 90*»C for 2 hr. To the reaction mixture 200 ml of acetonitrile was added and the resultant mixture was 
cooled to room tenperature to obtain intended crystals. The crystals were filtered off and washed with 200 ml of ace- 
tonitrile. Yield: 68 g. NMR (heavy water): 6 3.7 (septet. 4H). 3.4 (s. 8H). 1.2 (d. 24H). 

S5 Synthesis of Comppund 4 : 

Compound 4 was prepared in the same procedure as that for the synthesis of Compound 1 except that 16.9 g of 
N,N*-bis(1.3-diisopropylguanyl)pipera2ine was used in place of 12.8 g of N,N*-bis(1.3-diethylguanyl)ethylenediamine. 



6 



BNSDOCID: <EP_ 0708086A1. I > 



EP0 708 086 A1 



Compound 4 was obtained as crystals and the yield was 45.1 g. NMR (heavy methanol): 6 8.2 (q. 8H). 8.0 (m. 4H), 7.6 
(m, 6H). 4.1 (m, 4H). 3.8 (septet. 4H). 3.5 (s. 4H), 1.3 (d. 24H). 

Example 5 (Synthesis of Compound 4) 

5 

Synthesis of 1.4-bis(1.3'diethvlquanyl)pipera2ine : 

In 400 ml of tetrahydrofuran. 1 00.3 g (0.76 mol) of 1 .3-diethylurea and 29.4 g (0.34 mol) of piperazine were dissolved, 
and to the solution. 850 g (3.8 mol) of lead monoxide was added and then ref luxed with heating for 30 hours. The reaction 
w mixture was cooled to a room temperature and then a metal salt was filtered off and removed. The filtrate was subjected 
to reduced pressure removal to obtain a yellow solid. The obtained yellow solid was recrystallized with acetonitrile to 
obtain 23.3 g (0.082 mol) of the intended 1 .4-bis(l ,3-diethylguanyl)piperazlne being a white crystal, NMR (heavy dimethyl 
sulfoxide): 6 4.9 (br, s. 2H). 3.0 (q, 8H), 2.9 (s. 8H). 1.0 (t. 12H). 

15 Synthesis of Compound 5 : 

Compound 5 was prepared in the same procedure as that for the synthesis of Compound 1 except that 14.1 g of 
N.N*H3is(1.3-diethylguanyl)piperazine was used in place of 12.8 g of N,N*-bis(1 ,3-diethylguanyl)ethylenediamine. Com- 
pound 5 was obtained as crystals and the yield was 42.4 g. It is presumed that the obtained crystals have a water of 
20 crystallization in view of a water content of 5%. NMR (heavy methanol • heavy water-mixed solvent): 6 8.3-8.1 (m. 8H). 
8.0 (d. 2H), 7.8-7.7 (m. 6H). 4.2 (s, 4H). 3.5 (s. 8H), 1.3 (t. 12H). 

Example 6 (Synthesis of Compound 6) 

25 Synthesis of 4-methvl-4*-chlorodiDhenvlsulfone : 

To 150 ml of chlorobenzene. 100.1 g (0.75 mol) of aluminum chloride was added, and further 143 g (0.75 mol) of 
p-toluenesulfonyl chloride was added dropwise over 1 hour. After stirred for 3 hours at 55°C, the reaction mixture was 
poured into 1 .5 liter of water, and then the obtained crystal was filtered off and washed with n-hexane to obtain 140 g 
30 Of the intended 4-methyl-4'-chlorodiphenylsulfone. NMR (heavy chloroform): 6 7.9-7.8 (m. 4H), 7.5 (m, 2H). 7.3 (d. 2H) 

2.4 (s. 3H). 

Synthesis of 4'f4'methvlphenvlsulfonvl)phenvlthio acetic acid : 

35 In 250 ml of N.N-dimethylformamide, 1 40 g of 4-methyl-4'-chlorodiphenylsulfone was dissolved, and further 77 g of 
thiogfycolic acid and 71 g of 85% potassium hydroxide pellet were added and stirred for 6 hours at 120'C. The reaction 
mixture was poured into 2-propanol and filtered off to obtain a precipitate. After the precipitate obtained was dissolved 
in water and then the insoluble matter was filtered off, 1 50 ml of concentrated chloric acid and 500 g of ice were added 
therein. The formed white crystal was filtered off and washed with water and further recrystallized with a mixed solvent 

40 of n-hexane and ethylacetate to obtain 1 10 g of the intended 4-(4-methyiphenylsulfonyl)phenylthio acetic acid. 

Synthesis of 4-(4-methy|phenvlsulfonvl)phenvlsulfonv1acetic acid : 

To 100 g of 4-(4-methylphenylsulfonyl)phenylthio acetic acid, 50 ml of acetic acid and 1 g of sodium 
45 tungstate ■ dihydrate were added and then heated to 50*'C. To the resulting solution. 77 g of 35% hydrogen peroxide 
solution was added dropwise over 2 hours, and then stirred for 1 hour at eO^C. The obtained reaction mixture was poured 
into water to obtain white crystals. The obtained white crystals were recrystallized with methanol to obtain 88 g of the 
intended 4-(4-methylphenylsulfonyl)phenylsulfonyl acetic acid. NMR (heavy metiianol): 6 8.3-8.1 (m, 4H). 7.5 (d, 2H), 

7.5 (d. 2H). 4.7-4.6 (m, 2H). 2.4 (s, 3H). 

so 

Synthesis of Compound 6 : 

Compound 6 was prepared in the same manner as that for the synthesis of Compound 1 except that 35.4 g of 4- 
(4-methylphenylsulfonyi)pheny!sulfonyl acetic acid was used in place of 34 g of 4-(phenylsulfonyl)phenylsulfonyl acetic 
55 acid. Compound 6 was obtained as crystals and the yield was 39.7 g. NMR (heavy methanol * heavy water-mixed sol- 
. vent): 6 8.2 (s. 8H). 7.9 (d. 4H), 7.4 (d. 4H). 4.1-4,0 (m. 4H). 3.5 (s. 4H). 3.3 (q. 8H), 2.4 (s. 6H). 1.2 (t. 12H). 
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Example 7 (Synthesis of Compound 7) 

Synthesis of 4>ethvl-4'-chlorodiDhenylsulfone : 

The intended 4-ethy(-4'-ch!orodiphenylsulfone was prepared in the same manner as in the synthesis of 4-methyl- 
4*-chlorodiphenylsulfone of Example 6 except that 153.5 g of 4-ethylbenzenesulfonyl chloride was used in place of 143 
g of p-toluenesulfonyl chloride. The yield was 151.5 g. NMR (heavy chloroform): 6 8.0-7.8 (m. 3H). 7.5 (d, 2H). 7.3 (d. 
2H). 2.7(q. 2H), 1.2 (t. 3H). 

Synthesis of 4-r4>ethvlDhenvlsuHonvn phenvlthio acetic acid : 

The Intended 4-{4-ethylphenylsulfonyl)phenylthio acetic acid was prepared in the same manner as in the synthesis 
of 4-(4-methylphenylsulfonyl)phenylthio acetic acid of Example 6 except that 1 51 .5 g of 4-ethyl-4'-chlorodiphenylsuIfone 
was used in place of 140 g of 4-methyl-4'-chlorodiphenylsulfone. The yield was 120.3 g. NMR (heavy dimethylsulfoxide): 
6 8.0-7.8 (m, 4H). 7.6-7.4 (m. 4H), 4.0 (s. 2H). 2.7 (q, 2H). 1.2 (t. 3H). 

Synthesis of 4-(4-ethvlphenvlsuif6nvl)phenylsuHbnvl acetic acid : 

The intended 4-(4-ethy!phenylsulfonyl)phenylsulfonyl acetic acid was prepared in the same manner as in the syn- 
thesis of 4-(4>methylphenylsulfonyl)phenylsulfonyl acetic add of Example 6 except that 104 g of 4-(4-ethylphenylsuIfo- 
nyl)phenylthio acetic acid was used in place of 1 00 g of 4-{4-methylphenylsulfonyl)phenylthio acetic acid. The yield was 
97.1 g. NMR (heavy methanol): 6 8.3-8.1 (m, 4H). 7.9 (d, 2H). 7.4 (d. 2H). 4.4 (s, 2H), 2.7 (q. 2H). 1.2 (t, 3H). 

Synthesis of Compouryj 7 : 

Compound 7 was prepared in the same manner as that for the synthesis of Compound 5 except that 39.3 g of 4- 
(4-ethylphenyIsulfonyl)phenylsu!fonyl acetic acid was used in place of 34 g of 4-(phenytsulfbnyl)phenylsuIfonyl acetic 
acid. The yield was 35 g NMR (heavy methanol): 6 8.3-8. 1 (m. 8H), 7.9 (d. 2H). 7.4 (d. 2H). 4.1-4.0 (m. 4H). 3.5 (s. 8H) 
3.2 (q. 2H). 2.7 (q. 2H), 1.4-1.1 (m. 18H). 

Decomposition poirrts of the compounds of the present invention and comparative compounds similar in structure 
thereto are shown in Table 1 . The decomposition points were determined by visual observation using an ordinary melting- 
point apparatus. There were some comparative conrpounds of which deconposition points were not clearly observed 
on visual inspection. These decomposition points were replaced by temperatures giving endothermic peaks, when endo- 
thermic and gravimetric changes were simultaneously observed on heating at a temperature-inaease rate of 10 K/min 
using an apparatus for conducting simultaneously both differential thermal analysis and thernrK)gravimetry (manufectured 
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by Seiko Instrument Inc.). Such decomposition points are given in parentheses of Table 1 . 

TABLE 1 

Decomposition Point: of Base Precursor 



w 



75 



20 



25 



30 



35 



40 



45 



SO 



Base Precursor 



Compound 1 (this invention) 
Compound 2 (this invention) 
Compound 3 (this invention) 
Compound 4 (this invention) 
Compound 5 (this invention) 
Compound 6 (this invention) 
Compound 7 (this invention) 
Comparative Compound 1 
Comparative Compound 2 
Comparative Compound 3 
Comparative Compound 4 

Comparative Compound 5 
Comparative Compound 6 
Comparative Compound 7 
Comparative Compound 8 
Comparative Compound 9 
Comparative Compound 10 
Comparative Compound 11 
Comparative Compound 12 
Comparative Compound 13 
Comparative Compound 14 



Decomposition Point 

93-97 
102-104 
97-104 
101-103 

93- 94 

94- 97 
88-92 

128-135 

138-143 

155-160 

oily matter giving no 
distinct decomposition 
point 

95-102 
118-124 
124-135 
(121 .0) 
111-116 

(99.7) 
113-117 
122-127 
(120 .3) 
116-122 
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Comparative Compound 1: (described as Compound 2 in 

JP-A-1-68746) 



Comparative Compound 2: (described as Compound 7 in 

JP-A-1-68746) 



Comparative Compound 3: (described as Compound 16 in 

JP-A-1-68746) 



Comparative Compound 4: (described as Compound 36 in 

JP-A-1-68746) 



Comparative Compound 5: (described as Compound 40 in 

JP-A-1-68746) 
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Comparative Compound 6 : 
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Comparative Compound 7 : 



Comparative Compound 8: 



0\ j/D 



\ / 



Comparative Compound 9 : 



Comparative Compound 10: 

Br 

HN ^ NH2 V >=^ A 

^ Br 
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Comparative Compound 11 



Comparative Compound 12: 



n-C^Hg-NH /-^ N-n-C^Hg 



n-C^HgN^ \-y NH-n-C^Hg V ^ J 2 



Comparative Compound 13; 



C2H5N v_/ NH-C2H5 V ' W 72 



Comparative Compound 14: 



CjHs-lT HH-C2H5 V ^ ^ 



As described above, the compounds of this invention each has a decomposition point of about 100*'G. whereas 
Comparative Compounds 1 . 2, 3. 6. 7. 8. 9, 11 , 12, 13 and 14 have decomposition points higher than 1 10*»C in spite of 
the similarity in structure to those of the compounds of the present invention. 

It Is clearly seen from the result of the example that the compounds of the present invention is superior to the 
55 comparative compounds as the base precursor. 

Here, the relation between similarrty of structure and decomposition point is explained below. The bisguanidine 
portion in Compounds 1 and 6 of the present invention is the same as that of Comparative Compound 1 4. but Compounds 
1 and 6 are slightly different from Comparative Compound 14 in the terminal of the carboxylic acid portion. The difference 
of the decomposition point between Compounds 1 and 6 and Comparative Compound 14 is about ZO^C. 
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In Compounds 6 and 7 of the present Invention and Comparative Compounds 1 3 and 1 4. the carboxytic acid portion 
an the bisguanidine portion are exchanged each other. 

Accordingly, the chemical structure of Compounds 6 and 7 and Comparative Compounds 13 and 14 are extremely 
similar. However, the difference of the decomposition point between the compound of the present invention and the 
comparative compound is 20''C or more. 

As is apparent from the result of Table 1 , there is many examples that the structure of compound is similar but the 
decomposition point is different, in Table 1. 

Therefore, in the compounds of the present invention and the compounds similar to the compounds of the present 
invention, the decomposition point is varied by combination of the carboxylic acid portion and bisguanidine portion. That 
is, it is seen that it can be unexpected from the partial structure of the carboxylic acid portion and bisguanidine portion. 

Comparative Compound 4 (described as Compound 36 in JP-A-1 -68746) is an oily substance which fails to give a 
distinct decomposition point, although it has a structure similar to that of Compound 1 of the present Invention. Com- 
parative Compound 5 (described as Conpound 40 in JP-A- 1-68746) has a structure similar to those of the compounds 
of the present invention and, in addition, has a decomposition point of about 100*C. Although conrparative compound 
10 has no structure similar to those of the compounds of the present invention, the decomposition point thereof is about 
100*C. Superiority of the compounds of this invention in storability over Comparative Compounds 4, 5 and 10 is proved 
in the following examples. 

TEST EXAMPLE 

The capability of the compounds of this invention as the base precursor is Illustrated In detail by means of examples 
in which the bases are released from the compourKis of the present Invention. 

Test Example 1 

Solid Dispersion of Bas e Precursor : 

A mixture of 75 g of a 4% aqueous solution of lime-processed gelatin, 5 g of an 5% aqueous solution of the following 
surfactant WW- 1 and 20 g of Compound 1 of the present invention was dispersed in a grinding dispersion mixer containing 
100 ml of glass beads having a diameter of 0.5 to 0.75 mm at 3,000 r.p.m. for 30 min. After removing the glass beads 
by filtration, the dispersion was adjusted to pH 6.5 with IN sulfuric acid to obtain a 20% solid dispersion of the base 
precursor. 



Preparation of Base Precursor-Coated Sheet : 

9.4 g of a 14% aqueous solution of lime-processed gelatin, 1 .4 g of a dispersion containing both 8% of silica and 
8% of gelatin, 7.3 g of a 20% dispersion of Compound 1 , 31 g of water. 3.5 g of . an 1% aqueous solution of the following 
surfactant WW-2, 1 g of 5% aqueous solution of surfactant WW-1, 1 1.8 g of 10% aqueous D-sorbitol. 2.5 g of a 5% 
aqueous solution of the following polymer P-1 for thickening, and 1.6 g of an 1.6% aqueous solution of the following 
hardener H-1 were mixed. A polyethylene terephthalate support having a thickness of 100 ^m which was undercoated 
with gelatin was coated with the above solution In a wet coating amount of 48 ml/m2 and dried to obtain a t)ase precurspr- 
coated sheet (Sample No. 1). The coating amount of the base precursor (Corppound 1) was 1 .0 g/rn2. 



WW-1 
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WW>2 



10 



C2H5 
I 

CHj-COOCHz-CH-C.H, 
I 

NaOjS-CH -COOCH2-CH-C«H9 

I 

C2H5 



15 



P'1 



20 



25 



-eCH2-CHtn3 (-CHz-CHtiTcr 

COONa OH 



30 



H-1 

CH2=CHS02CH2S02CH=CH2 
Evaluation of Activity for Base Precursor : 

The support side of the base precursor-coated sheet (Sample N0.I) was brought into contact with a heat block 
adjusted to a temperature of 1 20^*0 and removed after 10 sec. After the sample was cooled to room temperature, the 
35 pH of the film and the proportion of decomposition of the base precursor were determined. 

Evaluation of Storabilitv for Base Precursor : 

The base precursor-coated sheet (Sample No. 1) was allowed to stand tor 72 hr in a vessel which was kept at an 
40 inner temperature of 45*C and a relative humidity of 80%. The proportion of decomposition of the base precursor was 
then determined using a high performance liquid chromatography. 

Test Example 2 

45 Base precursor-coated sheets (Sample No. 2 to 21) were prepared and the activity and storability thereof were 
evaluated in the same manners as in Test Example 1. respectively, except that the compounds shown in Table 2 were 



so 
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used as base precursors in place of CompourKj 1 of the present invention. 

TABLE 2 



Preparation of Base Precursor-Sheet 


Sample No 


Base Precursor 


Coating Amount (g/m?) 


2 


Compound 2 (this invention) 


1.1 


3 


Compound 3 (this invention) 


0.94 


4 


Compound 4 (this Invention) 


1.1 


5 


Compound 5 (this invention) 


1.0 


6 


Compound 6 (this invention) 


1.0 


7 


Compound 7 (this invention) 


1.1 


8 


Comparative Compound 1 


0.88 


9 


Comparative Compound 2 


0.90 


10 


Comparative Conrpound 3 


0.91 


11 


Comparative Compound 4 


0.87 


12 


Comparative Compound 5 


0.90 


13 


Comparative Compound 6 


0.97 


14 


Comparative Compound 7 


0.95 


15 


Comparative Compound 8 


1.23 


16 


Comparative Compound 9 


0.92 


17 


Comparative Compound 10 


0.93 


18 


Comparative Compound 1 1 


1.1 


19 


Comparative Compound 12 


1.2 


20 


Comparative Compound 1 3 


1.1 


21 


Comparative Compound 14 


1.1 



The results of Test Examples 1 and 2 are shown in Table 3. The results of the table shows that Compounds 1 to 7 
of the present invention are rapidly decomposed under the heat condition of at ^20''C for 10 sec to release the corre- 
40 spending bases, whereas the decomposition on storage at 45** is extremely depressed to prove good stability thereof. 
In Comparative Compounds 1. 2. 3, 6. 7, 8. 9. 1 1 . 12. 13 and 14. the decomposition under the heating condition of at 
1 20*C is retarded, failing to fully raise the pH of the films. Although Comparative Compounds 4, 5 and 1 0 undergo relative 
rapid decomposition at 120'C. the decomposition on storage at 45*C cannot be neglected and further the storability 
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The present invention can provide the base precursors which are rapidly decomposed by heat treatment at a low 
temperature to release bases and have good storability. 
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While the Invention has been described in detail and with reference to specific embodiments thereof, it will be appar- 
ent to one skilled in the art that various changes and modifications can be made therein without departing from the spirit 
and scope thereof. 

Claims 

1 . A bisguanldine salt selected from the group consisting of a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N.N'- 
bis(1,3<jiethylguanyl)ethylenediamine. a 4'(phenylsulfonyl)phenylsulfonylacetic acid salt of N,N'-bis(1,3-diisopro- 
pylguanyOethylenediamine. a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N.N'-bis(imida2oline-2-yl)ethylen- 
ediamine. a 4-(phenylsuffonyl)phenyl5ulfonylacetic acid salt of 1.4-bis(1.3<fiisopropylguanyl)pipera2lne. a 4- 
(phenylsulfonyl)phenylsulfonylacetic acid salt of 1,4-bis(l.3-diethylguanyl)piperazine. a 4-(4-methylphenyIsulfo- 
nyl)phenylsultonylacetic acid salt of N.N--bis(1 ,3-diethylguanyl)ethylenediamlne and a 4-(4-ethylphenylsulfonyl)phe- 
nylsulfonylacetic acid salt of 1 .4-bls(1 .3-dlethylguanyl)pipera2lne. 

2. The method for releasing a base which comprises heating at least one bisguanidine salt selected from the group 
consisting of a 4-(phenylsulfonyl)phenylsulfonylacetlc acid salt of N.N -tDis(1,3-diethylguanyl)ethylenedlamine. a 4- 
(phenylsulfonyl)phenylsulfonylacetlc acid salt of N,N'-bis(1,3<liisopropylguanyl)ethylenediamine. a 4'(phenylsulfo- 
nyl)phenylsulfonylacetic acid salt of N.N'-bis(imida2oIine-2-yl)ethylenediamine, a 4-(phenylsulfonyl)phenylsulfony- 
lacetic acid salt of 1 ,4-bis( 1 ,3-diisopropylguanyl)piperazine. a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of 1 .4- 
bis(1 p3-diethylguanyl)piperazine, a 4-(4-methylphenylsulfonyI)phenylsulfonyIacetic acid salt of N,N*-bls(1,3-diethyl- 
guanyl)ethylenediamine and a 4-(4-ethylphenylsulfonyl)phenylsulfonylacetlc acid salt of 1,4-bis(1.3-diethylgua- 
nyl)plperazlne, at a temperature of 120 or less. 

3. A bisguanidine salt selected from the group consisting of a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N.N*- 
bis(1,3-diethylguanyl)ethylenediamine. a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N,N'-bls(1.3-diisopro- 
pylguanyl)ethylenediamine. a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N.N'-bis(imida2oline-2-yl)ethylen- 
ediamine. a 4-(phenylsulfonyl)phenylsuH6nylacetic acid salt of 1.4-bis{1.3<liisopropylguanyl)pipera2ine. a 4- 
(phenylsulfonyl)phenylsulfonylacetic acid salt of 1.4-bis(1.3>diethylguanyl)piperazine, a 4-(4-methylphenylsulfo- 
nyl)phenylsulfony lacetic acid salt of N.N'-bis(1 ,3-diethylguanyl)ethylenediamine and a 4-(4-ethylphenylsulfonyl)phe- 
nylsulfonylacetic acid salt of 1 .4-bis{1 .3-dlethylguanyl)piperazlne. for a heat<levelopable photographic material and 
a heat-sensitive recording materiaL 

4. A heat-developable photographic material and a heat-sensitive recording material comprising at least one bisgua- 
nidine salt selected from the group consisting of a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N,N*-bis(1,3- 
diethylguanyOethylenediamine. a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N,N*-brs(1,3-dilsopropylgua- 
nyl)ethylenedlamine. a 4-(phenylsulfonyl)phenylsulfonylacetic acid salt of N,N-bis(imidazoline-2-yl)ethylenedi- 
amine, a 4-(phenylsulfbnyl)phenytsulfonylacetlc acid salt of 1.4-bis(1.3-diisopropylguanyl)pipera2ine. a 4- 
(phenylsulfonyl)phenylsulfonylacetic acid salt of 1.4-bis(1.3-diethylguanyl)pipera2ine. a 4-(4-methylphenylsulfo- 
nyl)phenylsulfonylacetlc acid salt of N.N -bis(1 .3-diethylguanyl)ethylenediamine and a 4-(4-ethylphenylsulfonyl)phe- 
nylsulfonylacetlc acid salt of 1.4-bis(1,3-diethylguanyl)pipera2ine. 
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